BOYLE'S, JOULE'S AND CHARLES' LAWS.                    H7
2.  Joule's Law.     All  the  work   done  in   compressing a  gas  at constant temperature is converted into heat, and conversely when the gas expands  at constant  temperature  the quantity   of heat absorbed is equal to the quantity of work done.
3.  Clausiiis* Laiv.    The specific heat of a gas at constant volume is independent of the temperature.
More exact experiments show these laws to be only approximate (Chapter I § 10) but the properties of gases are greatly elucidated by studying what would happen in an ideal substance which obeyed them exactly.
A perfect gas is an ideal substance which can be defined in two ways. According to one definition, a perfect gas is considered to be a substance which conforms accurately to the first and second of these laws, according to the other definition, adopted by Glausius, a perfect gas is considered to be a substance which obeys all three laws.
119. .Expansion of a perfect gas. We shall now deduce the principal properties of a perfect gas assuming in the first instance that it obeys Boyle's and Joule's Law only. When a unit mass of the gas expands slowly at constant temperature we have by putting dT=Q
in equation (27)                      .        7  ,
1           ^    '                    dq = li,dv.^
But from Joule's Law in this case
•'   dq^pdv therefore
(148)                                      Z.=jp. *
Prom Clapeyron's Equation (22) however
(149)             .
By integration it follows that when v is constant p is proportional to T. Next, supposing v may vary, and combining this result with Boyle's Law, we have pv proportional to T or
(150)                                   pv = Sl\
It follows that the absolute temperature of a perfect gas is proportional to the volume when the pressure is constant, and to the pressure when the volume is constant. The coefficient of cubical expansion of a gas at constant pressure is given by
<161>
and therefore at the same temperature, this coefficient of cubical expansion is the same for all perfect gases. This result is known as Charles' or Gay Lussac's Law.    pv = f(T), a function of T. perfect differential of a function u9 which is the same function of v and T as in reversible .thermodynamics.
